Key indicators: single-crystal X-ray study; T = 291 K; mean (Cu-O) = 0.003 Å; R factor = 0.036; wR factor = 0.092; data-to-parameter ratio = 11.7.
The title compound, {[Cu(H 2 O) 6 ][Na 2 (SO 4 ) 2 ]} n , has been prepared under mild hydrothermal conditions and has been structurally characterized. It exhibits a structure in which the inorganic frameworks are three-dimensional, participating in extensive hydrogen bonding. Copper occupies a special position (1). The Na atom is coordinated by five O atoms of four sulfates [Na-O distances are between 2.825 (3) and 2.983 (3) Å ]. The four O atoms of the sulfate ligand are coordinated to four Na atoms, the sulfate ligands coordinating in a chelating/bridging tetradentate mode.
Related literature
For the structure of [C 6 H 18 N 2 ] 0.5 [Fe(SO 4 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: PROCESS (Rigaku, 1996) cations reside between inorganic layers, balancing charge and donating hydrogen bonds to the layers. The asymmetric unit contains one Cu(II) cation, three water molecules, one sulfate dianion and one sodium cation. (Fig. 1 ). To the best of our knowledge, the title compound is the first layer structure of inorganically templated sodium sulfate. As shown in Fig. 2 , sodium atoms are bridged by sulfate groups into an infinite layer structure parallel to the ab-plane. The Cu(II) cation is approximately octahedrally coordinated by the oxygen atoms of six H 2 O. In each sulfate group, four oxygen atoms are coordinated to sodium, for bridged oxygen atoms, the angles of S-O-Na range from 99.08 (10) to 122.97 (13)°.
Experimental
All the reagents were of AR grade and used without further purification, a mixture of potassium hydrogen phthalate (0.2040 g, 1 mmol), and NaOH (0.0040 g, 1 mmol) were dissolved in 50 ml EtOH/H 2 O (V:V = 1:1) solution, and then the resultant solution was added in 10 ml double-distilled water containing Cu(NO 3 ) 2 .3H 2 O (0.2426 g, 1 mmol) and Fe 2 (SO 4 ) 3 (0.39974 g, 1 mmol). The resulting solution was heated at 373 K for 96 h. After cooling to room temperature, blue crystals were obtained in a yield up to 56.32% based on Cu..
Refinement
H1F, H2F, H2E and H3E atoms bonded to O atoms were located in a difference map and refined with distance restraints of O-H=0.90 Å, and with U iso (H)=1.2Ueq, other H atoms were positioned geometrically and refeined freely. The maximum peak and deepest hole are located 0.51 Å and -0.42 Å, respectively, from Cu.
Figures Fig. 1 . ORTEP plot of 1 with 30% probability ellipsoid. O5-S1-O4-Na1 −16.47 (19) O4-S1-O6-Na1 iv −41.0 (2) O6-S1-O4-Na1 −135.34 (14) O7-S1-O6-Na1 O7-S1-O4-Na1 104.95 (14) O5-S1-O7-Na1 ii −9.3 (2)
O7 ii -Na1-O4-S1 −28.50 (15) O6-S1-O7-Na1 
